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Ex. 3. Two conducting spheres of capacities c, cr are at a great distance Z from each other and are connected by a long fine wire. Prove that the capacity of the conductor so formed is approximately c +c' - 2cc'/Z.                        [Coll. Ex. 1900.]
376. An ellipsoidal Conductor. Let a solid ellipsoid be charged with a quantity M of electricity and be not acted on by any external forces. We know by Art. 68 that the stratum enclosed between the given ellipsoid and a similar and similarly situated concentric ellipsoid exerts no attraction at any internal point. We therefore infer that the infinitely thin stratum of electricity will be in equilibrium, when distributed on the given ellipsoid so that the surface density p at any point P is proportional to the thickness of the thin shell. By Art. 71 the surface density
at P is p = j — ^T-, where p is the perpendicular from the centre
on the tangent plane at P.
377. Let points on two ellipsoids be said to "correspond" when their coordinates referred to the axes are in the ratio of the parallel axes, thus x/a=xf/af &c. Let two curves be drawn, one on each ellipsoid, such that the points on one correspond to those on the other and let the spaces enclosed be called corresponding spaces. The quantities of electricity on corresponding spaces are in the ratio of the whole charges given to the ellipsoids.
This theorem follows at once from the proof in Art. 201, if we regard each electrical stratum as a thin homoeoid. It may also be proved by the method of projecting one ellipsoid into the other as explained in vol. i. Art. 428,
Ex. 1. Prove that the quantity of electricity on the portion of the ellipsoid bounded by any two parallel planes is the same fraction of the whole electricity that the portion of the diametral line between the planes is of the whole diameter.
If a portion of an indefinitely thin shell formed by two concentric spheres be cut off by any two parallel planes we know that the intercepted volume is proportional to the distance between the planes, (vol. i. Art. 420). Projecting the spherical shell into an ellipsoidal one, the plane sections project into planes and the theorem enunciated follows at once.
Ex. 2. Two planes drawn through any diameter POP' of the ellipsoid intersect the diametral plane of POP' in OR, OR', and D is the diameter parallel to the chord RR'. Prove that the electricity E on the lune included by these two planes is given by J3 = ( M/TT) sin™1 (RR'/D) where M is the whole electricity on the ellipsoid.
378. The constant potential inside the electrified ellipsoid can be found only as a definite integral, (Art. 197). When the ellipsoid is one of revolution so that a = 6, the integration can be effected without difficulty.                                                                                    j / | !j
Let the axis of z be the axis of revolution.    The quantity of
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